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(54) APERTURE PLUG 

(71) We, UNrrEi>CARR Limtted, a In a further aspect the inv^tion provides 

British company of 27 R^ent Street, a plug for a panel aperture comprising a 

Lcmdon, S.W.1, do heaxby declare the plate portion and a pkualiW of resilient 1^ 

invention, for which we pray that a patent which d^^d from the plate portion and 

5 may be granted to us, and die method by ^diich can be snap-engaged diroiu^ die aper- 55 

which it is to be performed, to be par- ture in Ae pand so that the plate portion 

ticularly described in and by the following is drawn onto the aperture and substantially 

^tatemoit:— doses die qyerture, and a sealing member 

The present invention rdates to a plug of resilient or deformable matenal located 

10 for dosing an aperture in a pand and in on the plate portion outside the 1^ 60 
particular to a plug for dosing and sealing The sealing member can comprise a re- 

an aperture in a panel silient matenal whidi is adhered or mech- 

The subject matter of the present mven- anically attached to the plate portion of the 

tion is also disdosed in the complete speci- plug. Altemativdy, the sealing member can 

15 fication of our co-pending Application No. comprise a plastics composition whidi can 65 

31937/76 (Serial No. 1,466.564). be cured and bonded to tfie plate portion of 

It is known to provide a plug for a pand die plug, 
aperture comprising a plate portion and a We have also found that it is advantageous 

plurality of resilient le^ vMch depend from to form the sealing member from a plastics 

20 the plate portion and which can be soap- material which will flow to a limited extent 70 

engaged throng die aperture in the panel whoi subjected to a hi^ temperature. Ibis 
so that die plate portion is drawn onto the type of sealmg member is particularly use^ 

pand and substantially doses the aperture. &1 if the plug is used to seal an aperture 
Hfitiierto, the legs have been partially sheared in a vehicle body b^ore the vdiicle passes 

25 from die' plate portion so as to leave gaps in through a paint oven. Initially, the plug 75 
die periphery of die plate portion which re- will make a good seal of die aperture but 

duce the effectiveness of the seal achieved when the vdiide is subjected to a temper- 
by die plug. aturc of 140*>— 170**C in a paint oven the 

According to the present invention a plug material of die sealmg member will flow to 

30 for a panel ^)erture comprises a plate por- fill any irregularities in die plate portion 80 
tion and a ^urality of rcsiliemt 1^ wmdi of die plug in the part of die vehide 
depend from the plate portion and whidi body against which the plug is located and 
can be snap-oigagpd througji die aperture m thereby aisure a complete seal This is 
the pand so diat the plate portion is drawn particularly useful if the plug is used to seal 

35 onto the pand and substantially doses the an aperture in a curved panel 85 
aperture, the legs being formed by ext^- A preferred form of the invention will now 
sions of the plate portion which have been be described with reference to die aooom- 
folded back so as to lie flat against the pilate panying drawings, m which:— 
portion and dien had didr free end portions Figures 1 and 2 are respectivdy a plan 

40 benf away from the plate portion, so that the and elevation of a plug; 90 
legs project from the plate portion from a Figure 3 is a section tafcai on the line 
position radially mwardly of die periphery IH— III of Figure 1, showing die plug 
of the plate portion leaving the penphwy of located in a pand apitpre, 
the plate portion unbroken. Figure 4 is a plan view of the plug of 

45 Preferably, the part of each leg which is Figure 1 widi a sealing ring bonded to it, 95 
folded back onto die plate portion is sealed Figure 5 is a section on die line V— V of 
ina recess formed m die plate portion so as Rigure 4, 

to lie approxhnatdy flush with the surface Figure 6 is an elevation, in section of 
of die ^te portion from which die legs the plug of Figure 4 attached m and seal- 
50 project ^ aperture in a panel and 100 
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Figure 7 is a view sinular to Figure 6 
^wing a modification of the sealing mg of 
Figures 4 to 6. 

In Figures 1 to 3 a metal plug is indic- 
5 ated generally at 10. The plug 10. which is 
formed from thin sheet sted and raidered 
resilient during manufacture, comprises a 
circular plate 11 and three retaining legs 12, 
13 and 14. The 12, 13 and 14 are equi- 
10 angularly spaced around the poiphery of 
the plate 11 and each mdudes an out- 
wardly indined retaimog portion 15 and an 
inwardly indined lead-in portion 16. 

The 1^ 12, 13 and 14 are similar and 
15 eadi is formed from a tongue 17 (shown 
in brolren lines in Figure 1 ^di is formed 
int^rally with the plate 11 and folded back 
onto the plate 11 to form a fold 18 from 
which the respective leg projects at rigjit 
20 angjes and outwardly from the plate 11. A 
d^ression 19 is formed in the plate 11 to 
recdve the fold 18 of each tongue so that 
the outer surface of the fold is flush widi 
the adjacmt surface of the plate. As can be 
25 seen from Figure 1 the 1^ 12, 13 and 14 
are spaced inwardly from tiie periphery of 
the plate 11 so as to leave a continuous an- 
nular surface 20 around the periphery of the 
plate. 

30 The metal plug 10 can be used, as shown 
in Figure 3 to dose a drcular hole 21 in a 
pand 22. In use, the aimular surface 20 is 
drawn against the outer surface of the panel 
22 by the retaining portions 15 of the legs 

35 so as to seal the hole adequatdy for many 
purposes for instance it can provide an ad- 
equate dust seal. The configuration of the 
also enables the plug to witiistand con- 
siderable pressure. 

40 n; however, a better seal is required dien 
a ring seal of resilient or deformable ma- 
terial can be added to the plug to form a 
plug IQfl as shown in Figures 4 to 6. havmg 
a rmg seal formed from a polyvinyldiloride 

45 based compound such as that sold by W. G. 
Grace & Co, as PLASTKDOL Cbmpound 
No. 1,268. 

A layer of the polyvinyldiloride based 
compound is applied to the annular surface 

50 20a of the plug IQa and the compound is 
cured so as to bond the layer to the plate 
lliz and form a ring seal 23 outside the 1^ 
12a, I3a and 14^z whidi is bonded to the 
plate 11a. 

55 The plug 10a is then applied to an aper- 
tune 24 in a pand 25, as shown in Figure 
6, with the 1^ 12^ 13fl and I4fl project- 
ing through the aperture and the rim of the 
aporture damped between the indined re- 

60 taining portions ISa of &e legs and tiie ring 
seal 23. 

We have found that a suitable polyvin^- 
ciiloiide based compound such as PIASTI- 
CDL 1268 can be cured at about 160^ for 
65 1 to 2 minutes so as to bond eiectivdy on 



the plate 1 la. When cooled it becomes non- 
tadcy and has suffident redlience to form 
a good seal against a pand aperture taking 
up surface irr^;ularities. It will subsequently 
withstand temperatures of up to 250°C and 70 
vt^en re-heated it will soften slig|itiy but 
will not mdt or become tacky. 

The plug l(kt incorporating the sealing ring 
23 has be^ found s^isfactory in most con- 
ditions where the surface ims^arities in the 75 
panel are not too great If either of these 
conditions are preset then we have found 
it advantageous to form the sealing ring 
from a material sudi as a low density poly- 
thene w]ndi will flow when heated so as to 80 
fill an the surface irr^iularities of both the 
panel and the plate portion of the plug. 

An example of a plug 10b having a seal- 
ing ring 26. which is formed from a low 
densi^ polythene is shown in Figure 7. 85 

The sealmg ring 26 is preferably injection 
moulded, al&ou^ it can be blanked from 
sheet material, and comprises an annular 
sealing portion 27, a wc* 28 which is of 
sligjitiy smaller internal diameter tiian tiie 90 
diameter of the plate 11^, and a retaining 
rib 29. The ring 26 is stretched and fitted 
on the plate 11^ vt^ere it is retained by the 
rib 29 with the sealing portion 27 located 
on the annular surface 20^ of the plug. 95 

The plug 10* can be transported and 
handled with the ring 26 located in portion 
by the resili^ce of the material and by the 
retaining rib 29. In use, the plug 10b is 
applied to an aperture 30 in a panel 31, in 100 
the same way as the plug 10 or the plug lOo 
so that the sealing portion 27 surround the 
panel aperture 30 and is trapped between the 
pand 31 and the plate lib. The pand and 
the plug 10* are then subjected to a tem- 105 
perature suflGident to softeai the polythene 
causmg it to flow. As the polythene ma- 
terial softens and flows it mis all of the 
surface irr^ularities of the pand 31 and of 
the plate 11* and also bonds to both the 110 
pand and the plate as ^own in broken lines 
m Figure 7 so as to form a water-ti^t seal 

Tlie plug 10* is particulariy useful for 
sealing apertores in vdiide body panels. In 
tins application, the plug is located in tfie 115 
body pand with the ring 26 loosely €tted 
on the plate 11* and the body panel and 
plug are then subjected to tiie temperatures 
of 140°C— nO^'C or more of a v^cle 
paint oven. The temperature of the paint 120 
oven causes the poly&ene material of the 
ring 26 to flow filling irregularities in tiie 
pand surface and then bond to the pand 
and plate as it cools. 

It will be appreciated that the sealing ring 125 
26 can be attached to the plate portion of 
the plug in any convenimt manner prior 
to heating and the shape of the sealing ring 
can also be modified. For instance, the rib 
29 could be eliminated and the resulting seal- 130 
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ing ling tempoaraxily adhered to the plate 
portion prior to heating. Alternatively, the 
sealmg ring can be attached to the plate 
portion of the plug with the aid of prongs, 

5 sheared from me plate portion. 

It win also be ^predated that the ma- 
l^ial from which the sealing ring is formed 
can be varied and will be suited to &e par- 
ticular conditions under which the (dug is 

10 used. 

The number of legs provided on any of 
tfaej)higs of the present mvention can be 
varied, for instance, two or more 1^ can 
be provided to suit the particular applica- 
IS tion in y/Mdi the plug is to be us^ In 
adctition, the shape of the plate portion of 
the plug can be varied, for instance, it can 
be es^temally oval, square or elongate and 
can also be curved to fit a curved surface. 

20 

WHATWE CLAIM IS:-- 

1. A plug for a panel aperture compris- 
ing a plate portion and a plmality of resilient 
legs which depend from the plate pcHtion 

25 and which can be snap-engaged throu^ the 
aperture in the panel so &at die plate por- 
ticm is drawn onto the panel and substan- 
tially doses die aperture, the legs being 
formed by extensions of the plate portion 

30 whidi have been folded back so as to lie 
flat agamst the plate portion and then had 
their free end portions bent away from tiie 
plate portion so that the legs project from 
the plate portion from a position radially m- 

35 wardly of the periphery of the plate portion 
leaving the periphery of the plate portion 
unbroken. 

2. A plug as daimed in daim 1 in which 
each leg is bent to form a snap-engaging 

40 knee. 

3. A plug as daimed in daim 2 in whidi 
eadi leg has a portion extending substan- 
tially at rigjit an^es to the plane of the 
plate portion, followed by the snap-engaging 

45 knee comprising an outwardly inclined re- 
taining portion and an inwardly indined 
lead-in portion. 

4. A phig as daimed in any of the pre- 
ceding daims in which the part of each leg 



whidi is folded back onto die plate portion 50 
is situated within a recess formed in tiie plate 
portion so as to lie substantially flush with 
die surface of the plate portion from \riiidi 
the project 

5. A plug as dahned in any of the pre- 55 
ceding daims induding a sealing member of 
resilient or ddormable material located on 
the plate portion outside the 1^ so as to 
overlie at least a part of the folded back 
portions of the 1^ 60 

6. A plug as daimed in daim 5 in whidi 
the sealing member is adhered to the plate 
portion. 

7. A plug as daimed in daim 5 in ^di 

die sealing member has a groove arranged 65 
to contain die periphery of the plate por- 
tion. 

8. A plug as claimed in daim 5 in which 
die sealing member is cm^ and bonded to 

the plate portion. 70 

9. A plug as daimed in daim 5 in 
which the soling mmber is of a flowable 

plastics Tn^t^.riql 

10. A plug for a panel aperture substan- 
tially as described hermsx ^nSh reference to 75 
Figures 1 to 3 or Figures 4 to 6 or Figure 

7 of die accompanying drawings. 

11. An assembly of a plug as daimed 
in any of daims 1 to 4 and a pand having an 
aperture, the legs of the plug being snap- 80 
»g9ged durou^ die ^erture so ^lat the 
plate portion overlies and substantially 
doses the aperture. 

12. An assembly as claimed in daim 11 
induding a sealing member situated between 85 
the plate portion and the adjac^t surface 

of the panel at a portion outside the 1^. 

13. An assembly of a plug and an 
tured panel substantially as described here- 
in with reference to Figure 3 or Figure 6 or 90 
Figure 7 of die accompanymg drawings. 
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